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The sum of the cardinalities of all the edges of a hypergraph is computed in two 
different ways. This result is used to treat the generalisation of the notion of 
cyclomatic number for hypergraphs. Among others the following result is obtained: 
The cyclomatic number of the hypergraph H vanishes if and only if some maximum 
forest of the weighted intersection graph of H has the property that for every vertex 
of H the subgraph of the forest induced by those edges containing that vertex is 
connected. 
Let X be a set, B a family of nonempty subsets ofX. Two distinct 
members of a family may be equal as sets. The ordered pair H = (X, 8’) is a 
hypergraph, X the set of vertices, 8 the set of edges of the hypergraph. Let 
8x denote the subfamily of subsets in B containing x as an element, i.e., 8” = 
{E E 8 1 x E E}. A significant cycle is a cycle of length at least 3. A 
multiforest is a multigraph without significant cycles. A clique is a complete 
subgraph (of a given multigraph). 
The intersection multigraph M of H is defined as the multigraph whose 
vertex-set is the edge-set of H. The vertices of M are edges of H and as such 
let two of them have m vertices in common. Then the two vertices of M have 
m edges between them. The notion of intersection multigraph was treated in 
[3]. In particular an equality was derived relating to hypergraphs without 
significant cycles [3, Theorem 21. 
In this note we propose to modify this result to make it applicable to all 
hypergraphs. For the specific terms the reader is referred to [2, 31. 
Let H = (X, 8’) be a hypergraph and let A4 be its intersection multigraph. 
Let (p be a subgraph of M without significant cycles on all the vertices of M. 
the edges picked quite arbitrarily from M. Let L(o) be the set of edges of o. 
The intersection multigraph M may be regarded as a union of cliques, each 
clique being induced by some element x ofX. Denote such a single clique 
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by M,, Put M, n q = qX. Since q is a multiforest, p,x is a forest. Let k(q) 
denote the number of components of q. We then have 
THEOREM 1. Let H = (X, 8) be a hypergraph and let (D be a spanning 
multiforest of the intersection multigraph ofH. Then the following equality 
holds : 
JJE E 8) IEI = C(x E Xl Q,) + IL(v>l- (1) 
ProoJ Consider some such multiforest rp. Let v(x, H) denote the number 
of edges of H containing x. By counting each vertex of the hypergraph as 
many times as it appears in an edge, we arrive at the obvious equality 
Z(x E X) v(x, H) = C(E E 8) I E (. (2) 
If v, is totally disconnected, then L(p) = 0 and 
k(q,,) = 4x, W. (3) 
Combining now (2) and (3) we get (1). 
We now assume cp to possess edges. Let e be an arbitrary edge of rp. 
Consider q\e = rp’. By considering how the right-hand side of (1) is reflected 
on 9’ by the transition from p,, we come to the conclusion that the right-hand 
side is invariant. Indeed let e stem from a vertex x belonging to edges E, and 
E,. Since cp is a multiforest, the subgraph of v, induced by x is a forest. The 
deletion of e increases the number of components of that forest by precisely 
one. Therefore the first term of the right-hand side of (1) increases by one. 
On the other hand it is clear that the second term decreases by one. 
The left-hand side of (1) is independent of the multiforest involved. By 
deleting the edges of ~7 one by one in succession, we arrive at a totally 
disconnected graph. Since (1) holds at the final stage, it holds at every inter- 
mediary stage and hence it holds for q. This proves the theorem. 
Let maximal refer to inclusion throughout this note, whereas maximum 
will refer to size. 
In [ 1] the intersection multigraph is presented as an ordinary weighted 
graph where the edges are weighted according to the multiplicity of the 
adjacency of the respective vertices in the corresponding multigraph. It is 
called the weighted intersection graph, or W(H). (In [ 1 ] the symbol L,,.(H) is 
used.) The weight of the hypergraph H, w(H) is the maximum weight of a 
forest of W(H) (see also [3]). Let H be a hypergraph. A maximum forest of 
W(H) is a forest of W(H) having weight w(H). 
Let F be a spanning forest of W(H). Denote by X(X, F) the number of 
components of the subgraph of F induced by 8.V. We then have 
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THEOREM 2. Let H = (X, 8) be a hypergraph and let F be a spanning 
forest of W(H). Then 
C(E E W) (El = C(x E X) K(X, F) + w(F). 
COROLLARY 1. Let .F be the set of maximum forests of the weighted 
intersection graph of the hypergraph H. Then 
Z(x E X) K(X, F) 
is independent of the choice of the element F of. F. 
ProoJ Neither the left-hand side of (1) nor the second term of the right- 
hand side of (1) depend on the choice of F. This proves the corollary. 
COROLLARY 2. Let H = (X, W) be a hypergraph, W(H) its weighted 
intersection graph and F a maximum forest of W. Then the subgraph of F 
induced by FY is connected for every x E X if and only if 
Z(E E F) (El = 1X(+ w(H). 
Corollary 2 and Theorem 1 of [3 1 immediately imply Theorem 2 of 13 I. 
COROLLARY 3. Let G = (V, E) be a graph consisting of r components. 
Let 1 E 1 = m and let F be some spanning forest of its line-graph. Then 
CK(X, F) = m + r independently of the spanning forest chosen. 
Proof The line-graph is an ordinary graph so that F is an ordinary 
spanning forest and hence maximum. Applying (1) we have 
Z(e E E) / el = 2m, 1 L(F)1 = m - r and hence the corollary. 
The cyclomatic number of a hypergraph H is introduced in 11 1 as 
,a(H)=Z(EEH)(EJ-[U(EEH)EI-w(H). (4) 
Combining equalities (4) and (1) we get 
p(H) = Z(x E X) K(X, F) - ) U(E E a),?= Z(x E X)[ K(X, F) - 11. (5) 
This equality immediately implies 
COROLLARY 4 ([ I, Proposition 11). For any hypergraph we have 
Using our previous results we suggest the following characterization of 
hypergraphs with vanishing cyclomatic number. 
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THEOREM 3. Let H = (X, 8) be a hypergraph. Then the following 
statements are equivalent: 
(i) The cyclomatic number of H vanishes. 
(ii) Some maximum forest F of W(H) has the property that for every 
x the subgraph induced by ~5’~ is connected. 
(iii) All maximum forests of W(H) have the property mentioned in (ii). 
Proof. The analysis of the inequality of Corollary 4 by means of equality 
(5) shows that equality (in Corollary 4) can occur if and only if K(X, F) = 1 
for every x E X. But this is precisely Theorem 3. 
Theorem 3 clearly extends Theorem 1 of [3] which dealt only with 
hypergraphs without significant cycles. A graph is triangulated if every 
elementary cycle in the graph has a chord. In [ 1 ] the following charac- 
terization of hypergraphs with cyclomatic number zero is given by Acharya 
and Las Vergnas. 
THEOREM A-LV. Let H be a finite hypergraph. Then H has cyclomatic 
number zero if and only tf there exists a triangulated graph G with the 
following property: 
The set of maximal edges of H is precisely the family of those subsets of X 
which induce the maximal cliques in G. 
We may thus conclude with Corollary 6. Let H be a hypergraph and let 
W(H) be its weighted intersection graph. Then some maximum forest F of 
W(H) has the property that for every element x of X the subgraph of F 
induced by Zx is connected if and only if there exists a triangulated graph G 
possessing the property described in Theorem A-LV. 
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